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Trade Liberalisation, Labour Productivity
Growth and Skilled Labour Complement:
Evidence from the Thai Manufacturing Sector
Piyapong Sangkaew and Kankesu Jayanthakumaran
Abstract Trade liberalisation in Thailand raised two wider questions regarding the
labour market–one with regards to the link with labour productivity and the other
the link with skilled workers. This outcome provides a link between (1) trade lib-
eralisation and labour productivity growth, and, (2) skilled employment and labour
productivity growth. Trade liberalisation is also correlated with skilled employment.
This type of evidence matches conventional explanations for the beneficial alloca-
tion of trade liberalisation and demanding skills training for potential future indus-
trial growth.
1 Introduction
Trade liberalisation policy has been implemented by countries to stimulate eco-
nomic and employment growth. However, there have been longstanding concerns
about the possible job displacement effects of trade liberalisation and other mea-
sures introduced to lift productivity.
Beaudry and Collard [2], for example, explain that reducing controls on trade
causes a drastic technological change, and makes human capital the factor for de-
termining the growth in labour productivity while also raising the demand for more
skilled workers. Davis and Harrigan [5] explained that trade liberalisation and pro-
ductivity have been found to be biased toward skilled workers. Thailand accelerated
trade liberalisation in the early 1990s such that simple average tariff rates on indus-
trial products decreased from 43.5 per cent in 1991 to 14.6 per cent in 1999 [15],
Piyapong Sangkaew Ph.D Candidate
School of Economics, University of Wollongong, NSW2522, Australia, e-mail:
ps650@uowmail.edu.au
Kankesu Jayanthakumaran
School of Economics, University of Wollongong NSW 2522, Australia, e-mail:
kankesu@uow.edu.au
1
2 Piyapong Sangkaew and Kankesu Jayanthakumaran
Fig. 1 Labour Productivity Per Employed Person between 2001 and 2010
and the next stage of reforms started in 1999 after a brief setback during the Asian
crisis in 1997/98. This paper intends to study the link between trade liberalisation,
labour productivity, and skilled employment. The next section shows trade liberali-
sation and labour productivity in Thailand, the third section shows the method and
data used in this study, the fourth section shows the empirical results, and the fifth
section provides the conclusion.
2 Trade Liberalization and Labour Productivity
The first round of tariff restructuring began in the early 1990s and was completed
in 1997. Subsequently, the structure of Thailand’s tariff was reduced from 39 tariff
rate categories to only six in this period. It has restructured customs tariff on nine
product categories covering a total of 2,990 items, or 39.52 per cent of all customs
tariff items. The second round of tariff restructuring was in 1999 and was imple-
mented immediately after the Asian crisis (Appendix 1). Tariffs on capital goods,
raw materials, and other products, including more than 630 items, were either re-
duced or exempted on a permanent basis, for example (i) the 10 per cent import
duty surcharge was removed, (ii) tariffs on machinery and mechanical appliances
and parts were reduced, and (iii) tariffs on electrical machinery and equipment parts
were reduced from 5 and 20 per cent to 3 per cent for 326 items.
A visual inspection of Figure 1 shows that the labour productivity of the manu-
facturing sector has, in general, been increasing since 2001, although the fall in 2009
and 2011 may be associated with a fall in output due to the global crisis. Labour pro-
ductivity in 1999 was almost two times higher than in 1991 [12]. Phan [15] found
that trade liberalisation had increased both the labour and total factor productivity
growth.
However, gains in labour productivity (higher output per worker) resulting from
labour saving technologies may lead to job destruction ([3], [7], [11]) because
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Fig. 2 Labour Productivity Per Employed Person between 2001 and 2010
competitive pressures can drive investment, innovation, skills upgrading, and other
factors in the overall development process. Even higher productivity spurs eco-
nomic growth and expands employment overall, although labour saving technolog-
ical changes and the relative growth and decline of specific sectors results in job
losses in some places and some industries, for actual workers, enterprises, and com-
munities.
Upon careful examination of Figure 2, even though the percentage of employ-
ment between 1997 and 2000 had increased, employment in the manufacturing sec-
tor gradually decreased from 15.37 per cent to 14.06 per cent respectively, between
2000 and 2007. This trend had changed from the percentage of manufacturing GDP
to overall GDP, which had increased over the same period from 1991 to 2010. The
percentage of employment in the Thai manufacturing sector had not kept up with an
increase in the share of manufacturing GDP. Thus, employment-productivity trade-
off problems should be taken into account mainly because the policy of stimulating
trade and productivity might decrease employment in this sector.
Table 1 Correlation between Manufacturing Tariffs and Labour Productivity between 1991
and 2007
Skilled-Total Employment Ratio LP Tariff
Skilled-Total Employment Ratio 1.000
Real LP* 0.178 1.000
Tariff** -0.057 -0.131 1.000
Source: Calculated by the author from the Industrial Surveys [20]. *: The value used in a natural
log form. ** Tariff data is provided in an appendix 1.
Table 1 shows the correlation of variables; skilled-total employment, labour pro-
ductivity (LP) and tariffs in the Thai manufacturing sector. There are negative cor-
relations between (i) tariff and labour productivity, and (ii) tariff and productivity,
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which are - 0.131 and -0.057 respectively. This value implies that a decreasing tariff
correlates to an increase in the LP and skilled-total employment ratio in the manu-
facturing sector. This should basically support the idea that trade liberalisation in-
creases manufacturing labour productivity and changes the structure of employment
by raising the demand for skilled labour in the manufacturing sector.
3 Method and Data
Labour productivity (lp) can be defined as value-added per worker. The dependent
variable is the growth of labour productivity ( ˙l p) during the period 1991, 1994,
1997, 2000, 2003 and 2007. Independent variables have been chosen to reflect trade
policy, employment, and structural and technological changes. The labour produc-
tivity growth model can be constructed as follow:1
˙l p = α0 +α1k̇it +α2( ˙skillit)+α3( ˙empit)+α4(xit) (1)
+α5(i imit)+α6(FDIit)+α7(Dit)+ εit
Three trade policy variables–tariffs, intermediate tariffs, and exports–have been
used to capture the effect of trade liberalisation on ˙l p. The reductions in tariffs
reflects the response by local firms, and local firms tend to match a new set of relative
prices that are closer to international prices and which stimulate resources in line
with comparative advantages. The reduction in tariffs, therefore, are expected to
have a negative effect on ˙l p . Firms target greater technical change in an open trading
environment in order to achieve sustainable long term rates of growth. As a result,
intermediate-input import per worker is expected to have a positive effect on labour
productivity growth.
Exports per worker are normally used as a proxy variable of trade liberalisation
in empirical studies to explain productivity. Exports are found to stimulate firms
or industrial labour productivity. Jonsson and Subrmanian [9] and Sjoholm [19]
explain that export firms tend towards new technology and produce higher quality
products. Moreover, exporting firms have a higher price margin than non-exporting
firms, which raises an export firms’ labour productivity. Therefore, export growth
is expected to have a positive effect on industrial labour productivities in this study
[13]. If there are expected signs and significant associations between one or more
of the trade variables and ˙l p then there will be support for a positive impact of
liberalisation on the performance of labour.
Two employment variables, share of skilled employment and overall employ-
ment, have been used to reflect the effect of the labour market on ˙l p . Skilled em-
ployment growth is expected to have a positive effect on ˙l p . Generally, skilled
workers refers to workers who spend more years in school, so they tend to have high
1 The expected signs of k̇it , ˙skillit , ˙empit , xit , i imit, FDIit are +,+,−,+,+,+,+/−, respec-
tively
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human capital accumulation, and as a result they are more productive than unskilled
labour. An increase in the number of skilled workers will raise firms’ productivity
and efficiency [21]. The share of manufacturer employment to the total manufac-
turing employment is expected to be negatively associated with labour productivity
growth due to the effect of “the law of diminishing marginal return”. An increase
in the number of workers will increase total output diminishingly [22], and as such,
increases in a number of workers will cause a decrease in labour productivity.
Two variables, output growth and FDI have been chosen to reflect the struc-
tural changes. Output growth is expected to stimulate growth in labour productivity
because industry will benefit from an economy of scale [23]. The share FDI per
worker reflects an increase of FDI over time. FDI can stimulate growth in labour
productivity in many ways, such as (i) providing better knowledge, (ii) giving firms
more opportunity to export. One would expect a positive association between output
growth and ˙l p, and FDI per worker and ˙l p.
The capital growth variable represents technological change and is expected to
stimulate growth in labour productivity. Capital growth per worker is expected to
have a positive effect on the growth of industrial labour productivity.
The data used in this study is from (i) Manufacturing Industrial Survey con-
ducted by the National Statistical Office (NSO), Thailand, and (ii) World Integrated
Trade Solution (WITS) which is an organisation under the World Bank. The scope
of the manufacturing surveys are firms primarily engaged in manufacturing indus-
tries which are classified according to the International Standard Industrial Classi-
fication ( ISIC), have 10 or more persons engaged in the business, and cover the
whole country. The criticism of Thai manufacturing data by Ramstetter [17], and
Ramstetter and Sjoholm [18], have been taken into account such that the following
observations have been used; for the years 1991, 1994, 1997, 2000, 2003 and 2007,
the observations are 970, 969, 2,558, 2,285 3,765, 18,620 respectively2.
In this study the Thai manufacturing labour productivities (LP) were calculated
from Thai industrial surveys in the selected years 1991, 1994, 1997, 2000, 2003,
and 2007. After the labour productivity growth ( ˙l p) for each industry and for all the
years have been obtained, they become a manufacturing panel data. Overall there
were 138 observations of Thai manufacturing labour productivities (23 industries
in 6 years). Because the calculated growth in the rate of labour productivity caused
this study to lose a year of data (23 observations), the actual observations are 115.
There are inconsistencies in the availability of data on intermediate-input import,
export, and FDI in Thai industrial surveys. To overcome this problem, this study
will incorporate the effect of intermediate-input import on ˙l p between 1994-2007,
while the effect of export and FDI on ˙l p will cover between 1997 to 2007.
2 overall there are 29,167 firms left that are useful for this study (22.86 per cent); (i) 10, 268 firms
which did not report the number of workers, (ii) one firm which did not report working hours and
days, (iii) 23, 129 firms which did not report wage bills, (iv) 18,831 firms which did not report
their income, (vi) two firms which did not have ISIC code, (vii) 1,432 firms which did not report
their fixed assets, (viii) 13, 266 firms which did not report their fixed assets (machines), (ix) 5488
firms which have a negative value added, (x) 26, 784 firms which have no skilled workers, and (xi)
223 firms which did not report the number of unskilled workers.
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4 Empirical Results
To detect multi–collinearity problems, the correlation metrics between independent
variables have been checked (Appendix 1). The correlation is low in all cases ex-
cept for (i) intermediate input import (i im), and export (x) and (ii) capital per
worker growth (k̇) and per cent change in tariff (tariff), which are 0.6542 and -
0.3179, respectively. As the high correlation among the variables could lead to
multi-collinearity problems, this study applies the variance-inflating factor (VIF)
to examine whether this would be a critical problem [6] . The calculated VIF is
6.20 which is less than ten per cent, which implies that even though there are multi-
collinearity problems, they are acceptable [6].
Table 2 Regression Results for the Thai Manufacturing Sector
Variables OLS FE RE RE2INPUT RE3EXPORT RE4FDI
(1) (2) (3) (4) (5) (6)
k̇ 0.0351 -0.07783 0.0351 -0.3622 0.1323 0.2844**
-0.0779 -0.0958 -0.0779 -0.0778 -0.0946 -0.1262
ẏ 0.5195*** 0.5062*** 0.5195*** 0.5142*** 0.4898*** 0.3436***
-0.0418 -0.0462 -0.0418 -0.042 -0.0483 -0.0802
˙tariff -0.2348* -0.3584** -0.2349* -0.2608** -0.0528 0.0909
-0.1318 -0.1512 -0.1318 -0.1338 -0.1725 -0.1891
˙skill 0.1717 0.2421** 0.1717* 0.1850** 0.2222* 0.1924
-0.1037 -0.1184 -0.1037 -0.1043 -0.1174 -0.1495
˙emp -0.1353*** -0.1129*** -0.1354*** -0.1333*** -0.0935** -0.0918*
-0.0322 -0.0356 -0.0322 -0.0322 -0.0392 -0.0498






constant -0.0827 -0.1009 -0.0827 -0.5158 1.4517 -1.3337
-0.0671 -0.0709 -0.0671 -0.5554 -0.8953 -1.0564
Ind.effect. NO YES YES YES YES YES
N 85 85 85 85 66 51
F-test 38.4971 30.4081 . . . .
R-squared 0.709 0.7238 0.7149 0.7123 0.7879 0.8387
AIC 147.816 126.983 . . . .
Source: Calculated by the author. Note: Dependent variable: Growth of labour productivity.
∗,∗∗,∗∗∗; Estimate coefficient is significant at the 10, 5 and 1 percent level, respectively.
Table 2 provides empirical results from this study. There are six models which
begin with the simple ordinary least squared (OLS) shown in the first column. This is
to compare the results and to examine the consistency of the coefficient of variables.
Then the fixed effected (FE) and random effected (RE) are shown in columns 2 and
3, respectively [6]. After that, new variables will continually be added into the model
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to examine whether they are significant in emplaning labour productivity growth
( ˙l p) in the Thai manufacturing sector. The best model will be selected based on
econometric reasons.
The model 1 in the first column is the OLS pooling the data over the period
1991 to 2007 without industrial effects. The result shows that ẏ, ˙tari f f , and ˙emp
significantly affect ˙l p at one, ten and one per cent significance level, respectively.
ẏ has a positive effect on ˙l p while ˙emp and ˙tari f f have a negative effect on ˙l p .
According to this study, ẏ is found to play an important role in contributing to ˙l p
since a one per cent increases in ẏ will increase ˙l p around 0.5195 per cent.
A proxy variable of trade liberalisation ˙tari f f has a correct and negative sign
and is significant at the 10 per cent level. A one per cent decrease in the tariff will
increase ˙l p in the Thai manufacturing sector around 0.2348 per cent. Therefore, it
can be said that trade liberalisation increases the Thai manufacturing labour produc-
tivity.
Employment ( ˙emp) is found to have a negative effect on ˙l p and a one per cent
increase in ˙emp will decrease ˙l p by 0.1353 per cent. The negative effect of this vari-
able on ˙l p would be a diminishing return or an employment-productivity trade-off,
where more employment would reduce the productivity of labour in manufacturing.
If other variable constants are held, expanding employment will decrease the labour
productivity growth in the Thai manufacturing sector.
Because manufacturers are in various businesses and use different technologies,
this may cause them to have different labour productivity growth. This study applied
the fixed (FE) and random effect (RE) techniques to control the industry effect, but
if the constant value in the model is not systematically changed, the fixed effect is
more suitable. However, if it is the random effect becomes more reliable [6]. To
examine whether FE or RE is better, the Hausman test is applied and used to answer
this question [6]. The result from the calculated Hausman test shows prob > 0.171
so a null hypothesis is accepted [8], and therefore the RE model provides a better
explanation than the fixed effect model. For this reason the following models will
be based on the random effect model to explain how trade liberalisation effects the
labour productivity growth in the Thai manufacturing sector.
The RE model 3 shows that ẏ, ˙emp and ˙tari f f are still significant and have
almost the same coefficients as the OLS model. In model 4, i im is added into the
model, which means that all the explanatory variables remain almost the same. The
new variable has an expected sign but it is not significant.
In model 5 the export variable is added into the model and yields a better result.
Compared with model 2, r-squared in e model 5 is higher, increasing from 0.72 in
model 2 to 0.78 in model 4. However, the new variable added into this model is not
significant so in this model, only ẏ, ˙skill and ˙emp remain significant but have lower
coefficients.
In model 6, FDI is added into the model. The result shows that FDI is positively
significant in giving an explanation for in the Thai manufacturing sector. In this
model the r-squared increases significantly from around 78 per cent in the model 5
to 83 per cent in model 6. This result shows that an increase in FDI of one per cent
will increase the ˙l p by around 0.0489 per cent. After putting FDI in the model, the
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coefficient of k̇ becomes positive and significant, although ẏ remains and ˙emp has
the same correct sign, it is a little bit smaller.
In the labour productivity growth model, it is important to consider that output
may have endogenous problems [10]. According to this study, output might be af-
fected by the world economy and the level of competition among producers [24].
Therefore, this study uses a dummy variable to capture the effect of the world eco-
nomic down turn [4] which began in the year 2000. After testing for endogenous
problems, the Hausman test does not reject the null hypothesis that variables are
exogenous . The result is that a null hypothesis has not been rejected, which is con-
sistent with the study of Quandt and Rosen [16] who mentioned that the exogenous3
variable can produce results that are just as good as those generated by the more the-
oretical assumption of endogeneity.
5 Conclusion
Since the early 1990s, Thailand has consistently reduced tariffs and non-tariff bar-
riers and lifted restrictions on FDI. A temporary setback occurred during the Asian
crisis in 1997/98, but it was corrected afterwards. Statistics in general show that (1)
the labour productivity of the manufacturing sector has been increasing over time,
(2) there are widespread mismatches among the share of manufacturing growth and
the share of manufacturing employment, indicating a possible expansion of skilled
employment.
Trade liberalisation in Thailand raised two wider questions regarding the labour
market one with regard to the link with labour productivity and the other the link
with skilled workers. Regarding the first question, the results tend to show that
there is some indication of a link between trade liberalisation and labour produc-
tivity growth. With respect to the second question, a positive correlation has been
recorded in (1) trade liberalisation and skilled employment (Table 1), and (2) skilled
employment and labour productivity growth. The growth in skilled employment is
a contributor to labour productivity growth (Table 2)in the Thai manufacturing sec-
tor while the overall growth in manufacturing employment has a negative effect on
labour productivity. This type of evidence matches with conventional explanations
for the beneficial allocation of trade liberalisation and demanding skills training for
potential future industrial growth. However, the models linking trade liberalisation,
skilled employment, and labour productivity growth at a micro level would give
more concrete results.
3 Ho: Variables are exogenous. The test of endogeneity shows that (i) Durbin (score) Chi2 (1)
= 0.141861 (p= 0.7064) and (ii) Wu-Hausman F (1, 45) = 0.125521 (p = 0.7248) and the null
hypothesis is not rejected.
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Appendix
Table 3 Appendix 1: Manufacturing Average Tariff Rate from 1991 to 2007
Industrial 1991 1994 1997 2000 2003 2007
15 Food and beverage 43.33 42.5 41.6 39.7 32.78 31.15
16 Tobacco products NA 60 51.4 60 60 60
17 Textiles 60 53.33 30.1 20.2 24.35 20.32
18 Wearing apparel 75 65 41.3 46.9 36.79 27.4
19 Dressing of leather 100 70 28 19.4 21.1 18.33
20 Wood and products of wood and cork 15 40 17.9 16.1 15.2 9.3
21 Paper and paper products 10 10 18.4 15.2 12.66 5.06
22 Publishing, printing and reproduction of recorded media NA 17.5 20 17.1 15.02 3.66
23 Coke refined petroleum products and nuclear fuel 30 27.5 NA 5.7 3.44 5.13
24 Chemicals and chemical products 30 57.5 15.9 10.1 6.49 4.15
25 Rubber and plastics products 30 55 33.7 25.3 23.53 8.6
26 Other non-metallic mineral products 20 20 24.4 17.2 14.75 9.98
27 Basic metals 30 18 10.8 9 9.66 2.68
28 Fabricated metal products, except machinery and equipment 30 32.5 22.9 18.7 NA 11.74
29 Machinery and equipment n.e.c. 41.67 47.33 10 8.5 NA 5.13
30 Office, accounting and computing machinery 30 30 NA NA 7.72 2.15
31 Electrical machinery and apparatus n.e.c 40 40 16.5 13 NA 6.59
32 Radio, television and communication equipment and apparatus 45 45 NA NA NA 6.68
33 Medical, precision and optical instruments, watches and clocks 40 35 NA NA NA 4.65
34 Motor vehicles, trailers and semi-trailers 21.67 31.67 NA NA 43.44 30.24
35 Other transport equipment 32.5 32.5 26.3 25.6 16.45 13.25
36 Furniture 70 60 40 20 NA 15.17
37 Recycling NA NA NA NA NA NA
Source: World Integrated Trade Solution [25]
Table 4 Appendix 2: Correlation Matrix of Explanatory Variables
Variables k̇ ẏ ˙tariff ˙skill ˙emp i im x FDI
k̇ 1
ẏ -0.1149 1
˙tariff -0.3179 0.174 1
˙skill -0.0219 0.1367 -0.0123 1
˙emp 0.0186 0.2205 0.1167 -0.1605 1
i im 0.2467 -0.1544 -0.2681 0.0091 0.0903 1
x 0.0477 0.0517 -0.2266 0.0857 0.1565 0.6542 1
FDI -0.2433 0.6415 -0.1037 0.1394 0.0311 0.0421 0.2173 1
Source: Calculated by the author
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